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A WHEEL BEARING AND A BEARING APPARATUS FOR 
A WHEEL OF VEHICLE OF THE SEMI-FLOATING TYPE 
HAVING THE WHEEL BEARING 

CROSS-REFERENCE TO RELATED APPLICATIONS 
r00011 This application is a National Stage of International Application No. 
PCT/JP2004/017917. filed December 2, 2004, which claims priority to Japanese 
Patent Application No. 2003-411307, filed December 10, 2003 and Japanese Patent 
Application No. 2004-273178, filed September 21, 2004. The disclosures of the 
above applications are incorporated herein by reference 

FIELD 

[0001 ] 

[0002] The present i nvontion disclosure relates to a vehicle wheel bearing 
apparatus for a whool of vohiclo fort o rotatably support i ng support the wheel relative 
to a suspension apparatus of the vehicler and A more particularly^ to a wheel bearing 
where in which a driving wheel is supported by a double row rolling bearing and a 
vehicle bearing apparatus for a who e l of v e hicl e of of a semi-floating type having the 
wheel bearing. 

BACKGROUND 

[ 0002] 

[0003] In a vehicle such as a truc k, which has having a body of a frame 
structuro c onstruction , an axle structure of a_driving wheel of a_full-floating type has 
been widely adopted. In a-recent driving wheel supporting structure, ther e has boon 
widely adopted a unit structure of a double row rolling bearing has been widely 
adopted so as to improve the readiness of assembly, reduction of weight and size. 



1 



Substitute Specification-Mark-up 



NTNF0104 US P7Q3Q- 4Attornev Docket No. 6340-000076/NP 

One example of such a prior art vehicle wheel bearing apparatus for a wh ee l of 
voh i clo of tho prior art is shown in Fig. 4. 
[0003] 

[0004] In this vehicle wheel bearing apparatu s for a wh e e l of vohiclo , a 
driving drive shaft 52 A connected to a differential apparatus (not shown) A is inserted 
into an axle housing 51 . A and a double row conical roller bearing 53 is mounted on 
the axle housing 51. A hub wh ee l wheel hub 54, rotatably supported by the double 
row conical roller bearing 53^ is connected to a flange 56 A via hub bolts 55. A pair of 
inner wirings 57 afeis connected to each other by a connecting ring 58 . The rings 
57 are- and f i tted fit onto the end of the axle housing 51 and then securely fastened by 
a fastening nut 59. On the other hand., an outer ring 60 A of the double row conical 
roller bearing^ is f i tt e d fit into the hub whool wheel hub 54 . The outer ring 60 is^ afret 
axially secured with its both its ends being sandwiched by the flange 56 of the driving 
drive shaft 52 and a brake rotor 61. A doub l o Double row conical rollers 62 are 
rollably contained by cages 63 between the annular space between the inner and 
outer rings 57 and 60^ and s e als Seals 64 are arranged at both ends of the annular 
space to seal off the inside of the wheel bearing off from the outside. 
[0001] 

£00051 The inboard side end of the inner ring 57 is formed with an annular 
stepped portion 65 . A on which a seal ring 66 is mounted on the stepped portion 
65.t An annular recess 67 is formed on the outer circumferential surfaces at mutually 
abuttod abutting portions of the pair of inner rings 57 . A and a seal ring 68 A of an 
elastic materia l m e mb e r , is fitted thefe minto the recess 67 . Thoso The seal rings 66 
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and 68 prevent penetration or ingress of rain water or dusts into the axle housing 51 , 
leakage of differential gear oil to outside and ingress of the differential gear oil into 
the inside of the bearing (see Japanese Laid-open Patent publication No. 
99172/2001). 

Disclosure of tho Invention 
Problcmo to be solved by the Invention 
[0005] 

r00061 However, since the prior art vehicle wheel bearing apparatus for a 
whoo l of vohic l o of tho prior art has a structure so such that the double row o^conical 
roller bearing 53 is arranged between the hub whoo l wheel hub 54 and the axle 
housing 51 x and that the driving drive shaft 52 is inserted into the axle housing 51 A 
and thon the flange 56 of theis driving drive shaft 52 is connected to the bub 
wheelwheel hub 54 by the hub bolts 55, ajeduction of the weight and size of the 
bearing apparatus is limited . Also, as wo ll as assembly of the bearing apparatus is 
complicated due to by requ i rement of a large number of structural parts. 

SUMMAR Y OF THE I NVENTION 

[0006] 

r00071 It is therefore an object of the present invontion disclosure to provide a 
vehicle wheel bearing apparatus for a wheel of vohic l o which can reduce the weight, 
size and a— number of parts . Also, the bearing apparatus and also can 
pr e v e nt prevents ingress of rain water or dusts and leakage of differential gear oil. 
[0007] 

r00081 — For achi e ving the object, th e r e i s provided, according to tho T he 
present inv e nt i on disclosure provides a vehicle wheel of claim 1 , a bearing apparatus 
for a whe e l of v e h i clo structured as a unit of a hub who e l wheel hub and a double row 
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rolling bearing which comprises comprising an inner member inc l uding with a Jwb 
wheelwheel hub integrally formed with a wheel mounting flange on its-one end^-with 
a whool mounting f l ango and A serration is formed on its inner circumferential surface 
of the wheel hub, with a serrat i on and having an An axially extending cylindrical 
portion is formed with the flange. One or more and i nn e r inner rings are press- 
fitt e d fit onto the cylindrical portion of the hub wh eel wheel hub. At least one of inner 
raceway surfaces i s and formed on which an outer circumferential surface of the 
inner rings, with at loast ono of inner raceway surfaces; an An outer member is 
arranged around the inner membe r. The outer member includes and form e d w i th 
double row outer raceway surfaces on its inner circumferential surface 
opposit e l v opposite to the inner raceway surfaces ^. Double doubl e row rolling 
elements are arranged between the inner and outer raceway surfaces of the inner 
member and the outer members A^a cage fof-freely rollably holding holds the rolling 
elements ^. Seals and soa l s for soaling seal an annular space between the inner 
member and the outer membe r. A charact e riz e d in that a partition wall is integrally 
formed on the hub whoo l wheel hub at its outboard side to for c l osing close a central 
bore of the hub wh eel wheel hub . 
[0008] 

[0009] According to tho prosont i nvont i on of cla i m 1 , s i nco Since the partition 
wall is integrally formed on the hub wh ee l wheel hub at its outboard side for closing to 
close a central bore of the hub wh ee l wheel hub , the rigidity of the hub wh ee l wheel 
hub is increased . Thus, and thus it is possible to suppress the elastic deformation of 
the hub wh eel wheel hub and to improve the durability of the bearing apparatus. 
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[0009] 

r00101 Accord i ng to tho prosont invention of c l aim 2, sinco Since said at l e ast 
one of the inner raceway surfaces is formed directly on the outer circumferential 
surface of the hub whoo l wheel hub , it is possible to further reduce the we i ght and 
size and weight and increase the rigidity of the bearing. 
[0010] 

room According to tho prosont invontion of c l a i m 3, s i nco Since the end of 
satetthe cylindrical portion is plastically deformed radially outward to form a caulked 
portion forto pr e v e nt i ng prevent the inner ring from boing slippod slipping off offfom 
the cylindrical portion of the hub whool wheel hub , it is unnecessary to control the 
amount of preload of the bearing as in the prior art by tightly fastening the inner ring 
using a nut. Thus , ease oasinoss of assembly of the bearing apparatus to a vehicle 
can be improved . Also, and-the predetermined amount of preload can be kept for a 
long term. In addition^ it is possible to substantially reduce the number of parts and to 
reduce the-manufacturing cost A and tho weight and size of the bearing due to the 
improvement inof the ease oas i noss of assomb l o assemblv . 
[0011] 

r00121 Pr e f e rab l y according to th e pr e s e nt inv e nt i on of c l aim 4 , sinc e Since 
the outer circumferential region of the wheel mounting flange a from its inboard side 
base of inboard s i d e to the cylindrical portion., is hardened by high frequency 
induction hardening as having th e to have a surface hardness of 58^—64 HRC, and 
since the caulked portion is romainod remains unhardened as having to have a- 4he 
surface hardness of 25 HRC or less after forging, it is possible to improve the 
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durability of the hub whool w heel hub and the w orkability of the caulked portion 
during its plastic deformation . Thus, this improves and thus the reliability ofand 
quality of the bearing. 
[0012] 

[00131 According to tho present inv e ntion of claim 5, sinc eSince athe vehicle 
wheel bearing apparatus for a whoo l of v e h i c le of thea semi-floating type 
compr i sinq comprises an axle housing supported under a body of a_vehicle; a hollow 
driv i ng drive shaft inserted into the axle housing; and the vehicle wheel bearing 
apparatus for a whool of vohic l o of any ono of claims 1 ~4 arranged between the 
driving drive shaft and an opening of the axle housing; and the drive dr i ving shaft 
connected to thesaid inner member so that a — torque is transmittable 
thorobotwoon, between the two, it is possible to provide a vehicle wheel bearing 
apparatus for a wheol of v e hic le of the semi-floating type which has a high rigidity 
and can reduce the weight and size and also of the gearing apparatus. Also, this can 
prevent tbe-leakage of differential gear oil to the outside as well as the ingress of rain 
water or dusts from the outside into the differential gear oil through the driving shaft. 
[00131 

r00141 — Accord i ng to th e pres e nt i nvention of c l aim 6, sinc e Since the 

driving drive shaft is separably connected to the inner member via the serration, the 

workability of assembly of the bearing apparatus can be remarkably improved. 

Effect of tho Invention 
[0014] 

[00151 According to the present vehicle wheel bearing apparatus for a whoo l 
of vehicl e of tho prosont invention , since the vehicle wheel bearing apparatus for a 
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whoo l of v e h i cl e is structured as a unit of a hub whee l wheel hub and a double row 
rolling bearing compris e s comprisinq an inner member with i ncludinq a bub 
whee lwheel hub integrally formed with a wheel mounting flange on tts-one end w i th a 
whool mount i ng flang e and ORwith its inner circumferential surface includinq- with a 
serration and having an axially extending cylindrical portion withand one or more 
inner rings press- f i tt e d fit onto the cylindrical portion of the hub wh e ol wheel hub and 
with the inner rings formed with at least one of inner raceway surfaces on wh i chj ts 
outer circumferential surface; with at le ast on e of inn e r rac e way surfac e s; an outer 
member arranged around the inner member and formed with double row outer 
raceway surfaces on its inner circumferential surface opposit e l y opposite to the inner 
raceway surfaces; double row rolling elements arranged between the inner and outer 
raceway surfaces of the inner member and the outer member; a cage fof-freely 
rollably holding the rolling elements-(5); and seals for sealing an annular space 
between the inner member and the outer member; and is characterized in that a 
partition wall is-integrally formed on the hub wh ee l wheel hub at its outboard side 
fe fto clos e c l os i ng off a central bore of the hub wh ee l wheel hub , the rigidity of the 
hub whoo l wheel hub is increased and thus it is possible to suppress the elastic 
deformation of the hub wh ee l wheel hub and to improve the durability of the bearing 
apparatus. 
[0015] 

f 00 161 In addition, according to the present vehicle wheel bearing apparatus 
for a whoo l of vohicle of tho pr e s e nt i nv e ntion , since a vehicle wheel bearing 
apparatus for a wh ee l of v e hicl eis of a semi-floating type comprising an axle housing 
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supported under a body of vehicle; a hollow driving shaft inserted into the axle 
housing; af*d-the vehicle wheel bearing apparatus for a whoo l of vohic l o of any one 
of claims 1 ~4js arranged between the driving drive shaft and an opening of the axle 

housing; aod-the driving drive shaft is-connected to thesate inner member so that a 
torque is transmittable therebetw ee n between the two , it is possible to provide a 
vehicle wheel bearing apparatus for a wheel of vohic l o of the semi-floating type 
which has a high rigidity and can reduce the-weight and size . Also, it prevents- and 
also can pr e vent tbe-leakage of differential gear oil to the outside as well as the 
ingress of rain water or dusts from the outside into the differential gear oil through 
the driving drive shaft. 

Boot modo for carrying out the Invention 
[0016] 

[00171 According to tho prosont invont i on, thorp i s prov i ded a A vehicle wheel 
bearing apparatus is for a whoo l of vohiclo structured as a unit of a hub wh e el wheel 
hub and a double row rolling bearing comprising which comprises an inner member 
includ i ng with a hub whe e l wheel hub integrally formed with a wheel mounting flange 
on its-one end., with a whee l mounting flango A serration is forme d and on its inner 
circumferential surface of the wheel hub. Also, with a s e rration and having an axially 
extending cylindrical portion is formed with the flange. One or more i and i nnor nner 
rings are press- fitt e d fit onto the cylindrical portion of the hub whoo l wheel hub. At 
least one inner raceway surface is- and formed on an which outer circumferential 
surface of the inner rings. An w i th at le ast on e of inn e r rac e way surfac e s: an outer 
member is arranged around the inner member and formed with double row outer 
raceway surfaces on its inner circumferential surface oppos i to l y opposite to the inner 



8 



Substitute Specification-Mark-up 



NTNF01CH US P7030 - 1 -Attornev Docket No. 6340-000076/NP 

raceway surfaces ^. Double doub l o row rolling elements are arranged between the 
inner and outer raceway surfaces of the inner member and the outer membe r. Af -a 
cage fef^-freely rollably holdinq holds the rolling elements . Seals seal : and s e a l s for 

se aling an annular space between the inner member and the outer member Af 

characterized in that a partition wall is integrally formed on the hub whool wheel hub 
at its outboard side for closing to close a central bore of the hub wheel wheel hub . 

BRIEF DESCRIPTION OF THE DRAWINGS 
r00181 Additional advantages and features of the present inv e ntion disclosure 

will become apparent from the subsequent description and the appended claims, 

taken in conjunction with the accompanying drawings, wherein: 

r00191 Fig. 1 is a longitudinal-section view of a first embodiment of a vehicle 

wheel bearing apparatus for a wh ee l of vohiclo of tho pr e s e nt invention ; 

r00201 Fig. 2 is a partially enlarged longitudinal-section view of Fig. 1 showing 

a wheel bearing; 

r00211 Fig. 3 is a longitudinal-section view of a second embodiment of the 
vehicle wheela bearing apparatu s for a wh ee l of v e h i clo of tho pr e s e nt inv e ntion ; and 

[0022] Fig. 4 is a longitudinal-section view of a prior art vehicle wheel bearing 
apparatus for a whoo l of veh i c le of th e prior art . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
£00231 Preferred embodiments of the present invont i on disclosure will be 
described with reference to accompanied drawings. 
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Firot ombodimont 
[0017] 

[0024] Fig. 1 is a longitudinal-section view of a first embodiment of a bearing 
apparatus for a wheel of the present inv e nt i on disclosure. , and Fig. 2 is a partially 
enlarged longitudinal-section view of Fig. 1. In the description of the present 
invontion disclosure , a side of a bearing positioned outward aof the vehicle^ when it is 
mounted on thea vehicle A is referred to as the "outboard" side (the left side in a 
drawing) . A sid e , and a sido inward of thea vehicle is referred to as the "inboard" 
side (the right side in a drawing). 
[0018] 

[0025] In a vehicle wheel bearing apparatus for a wh eel of vehicle of the 
present i nvontion disclosure , a hub whool wheel hub 1 and a double row rolling 
bearing 2 are formed as a unit and connected to a dr i ving drive shaft "D/S". The 
double row rolling bearing 2 includes comprisos an inner member 3, an outer 
member 4, and a-double row rolling elements (tapered rollers) 5 freely rollably 
contained between the inner and outer members 3 and 4. The inner member 3 
includes the hub whool wheel hub 1 and a pair of inner rings 10 press- fitt e d fit onto 
the hub whoo l wheel hub 1 . The hub wh eel wheel hub 1 is integrally formed, at its 
outboard side, with a wheel mounting flange 6 . A on wh i ch, a wheel "W" and a brake 
rotor "B" are mounted onto the wheel mounting flange 6. and from which an An 
axially extending cylindrical portion 7 extends from the wheel mounting flange 6 . _An 
inner circumferential surface (bore) of the hub wh ee l wheel hub 1 is integrally formed 
with a serration (or spline) 8 ^ i nto which aA serrated portion of the dr i ving drive shaft 
"D/S" is inserted into the bore so that a — torque can be transmitted 
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thorobotwoon between the two. A and w i th a partition wall 9 A on the outboard side of 
the hub wh ee l wheel hub 1 , closes for closing a central bore (inner circumferential 
surface) of the hub wheel wheel hub 1 . 
[0019] 

r00261 As shown in Fig. 2, the double row rolling bearing 2 compris e s 
includes an outer member 4 formed with double row outer raceway surfaces 4a on 
its inner circumferential surface . A and w i th a body mounting flange 4b , formed on 
an outer circumferential surface of the outer member, is to be secured on an axle 
housing "H". on i ts out e r circumferontial surfac e , a pair of inner r i ngs 10 A pair of 
inner rings 10 is inserted in the outer member 4 . The inner rings 10 are- ana formed 
with double row tapered inner raceway surfaces 10a on ttstheir outer circumferential 
surface opposit e lv opposite to the outer raceway surfaces 4a T . Doubl o double row 
rolling elements 5 are arranged between the inner and outer raceway surfaces 10a, 
4a. _, and aA cage 1 1 foMreely rollably ho l ding holds the rolling elements 5. Each of 
the inner rings 10 is formed with, at its larger diameter end, a large flange 10b fef 
guidm qto guide the rolling elements 5. The pair of inner rings 10 afejs arranged so 
that their inner ends aro abutt e d abut each other and thus form form a so-called a 
back-abutted type double row tapered roller bearing. Seals 12are arranged at e ith e r 
ends of the outer member 4 to seal an annular space between the outer member 4 
and the inner rings 10. Thoso The seals 12 prevent both penetration of rain water or 
dusts from the external circumstances and leakage of lubricating grease sealed 
within the bearing. The inboard side seal 12 further prevents penetration or ingress 
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of differential gear oil into the inside of the bearing passing through the serration 8 of 
the hub whool wheel hub 1 . 
[0020] 

[00271 The pair of inner rings 10 afeis press-ftttfited onto the cylindrical 
portion 7 of the hub whool wheel hub 1 . The inner rings 10 and-are prevented from 
boing axially stipaed slippino off from the cylindrical portion 7 by a caulked portion 13,. 
The caulked portion 13 is formed by plastically deforming the end of the cylindrical 
portion 7 radially outward. Since this embodiment adopts atbe self-retaining structure 
of the second generation, it is not required to control an amount of preload as in a 
conventional manner by tightly fastening a nut against the inner ring. Accordingly, it 
is possible to substantially reduce the number of parts and thus to improve the 
readiness of assembly as well as to reduce its manufacturing cost, size woiqht and 
weights ize. 
[0021] 

[0028] The hub whool wheel hub 1 is made of medium carbon steel such as 
S53C which includes includino carbon of about 0,40^-0.80% by weight . The wheel 
hub 1 is and hardened by high frequency induction quenching so that the inboard 
base side of the wheel mounting flange 6 at i ts i nboard sido and the cylindrical 
portion 7 of the hub wh eel wheel hub 1 have athe surface hardness of 58^~~64 HRC 
(the hardened portion is shown in the drawings by cross-hatched lines). The caulked 
portion 13 i s romainod remains as aan unhardened portion with havinq its surface 
hardness of 25 HRC or less. This improves the durability and workability of the 
caulked portion 13 and also prevents the generation of crack s th e re i n . 
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[0022] 

r00291 The outer member 4 is also made of medium carbon steel such as 
S53C which inc l uding includes carbon of about 0.40^-0.80% by weight . The- and 
the double row outer raceway surfaces 4a and the inner circumferential surface of 
the outer member 4 where on wh i ch the seal 12Js mounted are hardened by high 
frequency induction quenching so that their surface hardness is within 58~~64 
HRC. On the other hand, the inner rings 10 i sare made of high carbon chrome 
bearing steel such as SUJ2. -and -The inner rings 10 are hardened to ttstheir core by 
dipping dip quenching to have ttea surface hardness of HRC 58~64. Although^-** 
the bearing is h e rein illustrated as a double row tapered roller bearing using tapered 
roller as the rolling elements 5, atbe double row angular ball bearing^ using balls., 
may be also used. 
[0023] 

r00301 In this embodiment, since the partition wall 9 is integrally formed at the 
outboard side on the hub whool wheel hub 1 at its outboard sido for c l osing to close 
the central bore (inner circumferential surface) of the hub whool wheel hub 1, high 
rigidity of the hub wh ee l wheel hub 1 can be maintained high even though a l though it 
is used in the bearing apparatus of the semi-floating type . Thus, and thus it is 
possible to suppress an elastic deformation of the hub whoo l wheel hub 1 
although even though a wh e n tho moment load is applied to the hub whool wheel hub 
1 during running of thea vehicle . It and also to surely pr e vent prevents ingress of 
rain water or dusts from the ambient circumstances into the driving drive shaft "D/S" 
and thus into the differential gear oil. 

1 3 Substitute Specification-Mark-up 



NTNF0104 US P7030 l Attornev Docket No. 6340-000076/NP 

Second embodiment 
[0024] 

r00311 Fig. 3 is a longitudinal-section view of a second embodiment of athe 
vehicle wheel bearing apparatus for a whoo l — of vehicle — of the present 
invention disclosure . _Since difference of this embodiment from the first embodiment 
only resides in the structure of the hub whool wheel hub , the same numerals are 
used as those used in the first embodiment for dosignat i ng to designate the same 
structural elements. 
[0025] 

[0032] T bi sThe vehicle wheel bearing apparatus for a whool of voh i clo is 
structured as a unit of athe hub whool wheel hub 14 and a double row rolling bearing 
15. The double row rolling bearing 15 comprisos includes an inner member 16, an 
outer member 4, and a-double row rolling elements 5 and 5 freely rollably contained 
between the inner and outer members 16 and 4. The inner member 16 includes the 
hub whoo l wheel hub 14 . An and tho inner wheel ring 1 0 is^press-fittedfit onto the bub 
whee twheel hub 14. The hub whoo l wheel hub 14 is integrally formed, at its outboard 
side, with a wheel mounting flange 6^ _ on which, aA wheel (not shown in Fig. 3) is 
mounted on the flange 6. An and with an inner raceway surface 14a is formed on 
the wheel hub 14 at-of the outboard side of the bearing 15. and has tho The 
cylindrical portion 7 axially extending extends from the inner raceway surface 14a. 
The hub whoo l wheel hub 14 is formed with a serration (or spline) 8 on its inner 
circumferential surface (bore), _ with a sorrat i on (or sp l ino) 8 into which aA serrated 
portion of the driving drive shaft (not shown in Fig. 3) is inserted into the bore to 
transmit so that a torque can be transmitted thorobotwoon between the two, and with 
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a A partition wall 9 4 on the outboard side of the hub wh ee l wheel hub 14 a fef 
c l osing closes a central bore (inner circumferential surface) of the hub whool wheel 
hub 14. 
[0026] 

r00331 The outer circumferential surface of the hub whool wheel hub 14 is 
formed with a flange portion 14b corresponding to the large flange 10b of the inner 
ring 1Q t. A and a stepped portion 14c is in the outer circumferential face to abut 
which an inner end face (smaller end face) of the inner ring 10- akute. Thus , this 
provides atbe so-called back-abutted type double row tapered roller bearing is 
structurod structure . In addition^ the inner ring 10 is press- f i ttod fit onto the cylindrical 
portion 7 of the hub wh ee l wheel hub 14 . The inner ring 10- ^and is prevented from 
bo i ng axially s l ipp e d slipping off from t he cylindrical portion 7 by a caulked portion 13.. 
The caulked portion 13 is formed by plastically deforming the end of the cylindrical 
portion 7 radially outward. Since this embodiment adopts atbe self-retaining structure 
of such a third generation, it is not required to control an amount of preload as in a 
manner similar to the first embodiment by tightly fastening a nut against the inner 
ring. Accordingly, it is possible to improve the readiness of assembly as well as to 
maintain the amount of preload for a long term. 
[0027] 

[0034] Since the inner raceway surface 14a is directly formed on the outer 
circumferential surface of the hub whool wheel hub 14 and the partition wall 9 is also 
integrally formed on the hub whool wheel hub 14 at its outboard sid o ond , the rigidity 
of the hub wh eel wheel hub 14 is increased. Accordingly, it is possible to suppress an 
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elastic deformation of the hub whool wheel hub 1 4 althouqh even though the moment 

load is applied to the hub whool wheel hub 14 during running of thea vehicle . Also, it 

and also to suro l y pr e v e n t prevents ingress of rain water or dusts from the ambient 

circumstances into the dr i vinq drive shaft "D/S" and thus into the differential gear oil. 

Applicability in industry 
[0028] 

[0035] The present vehicle wheel bearing apparatus for a whool of vohiclo of 
the prosont invent i on can be applied to a bearing apparatus for a wheel of a_vehicle 
of the driving wheel side of the semi-floating type in which where a wheel bearing is 
arranged in opened portions between a drivinq drive shaft and aan axle housing. 

[0036] [0029] The present i nv e nt i on disclosure has been described with 
reference to the preferred embodiment. Obviously, modifications and alternations will 
occur to those of ordinary skill in the art upon reading and understanding the 
preceding detailed description. It is intended that the present i nv e ntion disclosure be 
construed as inc l uding to include all such alternations and modifications insofar as 
they come within the scope of the appended claims or thatheir equivalents thoroof . 
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WHAT IS CLAIMED IS: 

— 1 . -A vehicle wheel bearing apparatus for a wh eel of vohiclo structured as 

a unit of a hub wh ee l wheel hub (1, 1 4 ) and a double row rolling bearing (2, 15) 
comprising: 

— an inner member (3, 16) including a hub wh ee l wheel hub (1, 1 4 ) 

integrally formed with a wheel mounting flange on its-one end^ _ with a wh eel 
mounting f l ang e (6) and on i ts an inner circumferential surface of the wheel hub is 
formed with a serration A (8) and having an axially extending cylindrical portion with a 
pair of inner raceway surfaces extend from the flange- ff}; 

-and -one or more inner rings (10) rings being press- fittod fit onto the 

cylindrical portion £?)-of the hub whool wheel hub, the one or more inner rings are 
formed with at least one of the inner raceway surfaces (1, 14) and form e d on 
its wh i ch outer circumferential surfac e with at loast one of innor rac e way surfaces 

— an outer member <4)is arranged around the inner membe r the outer 

member i s (3. 16) and formed with double row outer raceway surfaces (4a) on its 
inner circumferential surface opposito l v opposite to the inner raceway surfaces (10a) ; 

— double row rolling elements l&) -are arranged between the inner and 

outer raceway surfaces (10a, Aa) of the inner member (3, 16) and the outer member 
<4>; 

— a cage (11) for f reely rollably ho l ding holds the rolling elements-{§}; 

CCl • CT 

— seals (12) for soa l ing seal an annular space between the inner 

member (3, 16) and the outer member44}; and 
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charactorizod in that a partition wall {9}-is integrally formed on the 

hub whool wheel hub (1, 1 4 ) at its outboard side for closing to close a central bore of 
the hub whoo l wheel hu b (1. 14) . 

— 2. - AThe vehicle wheel bearing apparatus for a whool of vohiclo of claim 1 

wherein said at least one (1 4 a) of said inner raceway surfaces (10a) is formed 
directly on the outer circumferential surface of the hub whool wheel hub- f4-^44}. 

— 3. - AThe vehicle wheel bearing apparatus for a whool of voh i clo of claim 1 

wherein the end of said cylindrical portion {7)-is plastically deformed radially outward 
to form a caulked portion (13) for preventing the inner ring (10) from boing 
sfepe dslippino off offrom the cylindrical portion {7}-of the hub whoo l wheel hub- 44r 
44). 

— 4. - AThe vehicle wheel bearing apparatus for a whoo l of vohiclo of claim 3 

wherein thean outer circumferential region of the wheel mounting flange {6}-from 
baso of an inboard sid ebase side to the axiallv extending cylindrical portion (THs 
hardened by high frequency induction hardening t oas having have thea surface 
hardness of about 58~~64 HRC, and the caulked portion (13) i s roma i nod remains 

unhardened as having to have athe surface hardness of 25 HRC or less after 
forging. 
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— 5. The-A vehicle wheel - bearing apparatus for a whoo l of vohiclo of a 

semi-floating type comprising an axle housing ^-supported under a body of a 
vehicle; a hollow driving drive shaft "D/S" inserted into the axle housing-^; and the 
vehicle wheel bearing apparatus for a whool of vohiclo of claim 1 arranged between 
the driving drive shaft "D/S" and an opening of the axle housing-^; and the 
dr i ving drive shaft "D/S" is connected to said inner member (3, 16) so that a-torque is 
transmittable thorobotwoon between the two. 



— 6. - AThe vehicle wheel bearing apparatus for a wh e ol of vohic l o of a 

semi-floating type of claim 5 wherein the driving drive shaft "D/S" is separably 
connected to the inner member (3, 16) via the serration. 
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ABSTRACT OF DISCLOSURE 

— An ob j ect of tho prosont invont i on is to provide a A vehicle wheel bearing 

apparatus for a whoo l of vohic l o w hich can reduce reduces the-weight, size and a 
number of parts and also can provont prevents ingress of rain water or dusts and 
leakage of differential gear oi k According to th e pr e s e nt invontion th e r e is provided a 
bear i ng apparatus for a whool of voh i clo is structured as a unit withof a bub 
whee lwheel hub (1,14) and a double row rolling bearing (2, 15). comprising an An 
inner member (3, 16) including includes athe hub wh ee l wheel hub (1, 14) integrally 
formed with a wheel mounting flange (6) on tts-one end, with a whe e l mounting 
f l ango (6) and on it s The wheel hub - inner circumferential surface withincludes a 
serration (8) . An and having an axially extending cylindrical portion (7) extends from 
the flange (6). T One or more and innor inner rings (10) are press-tittedfit onto the 
cylindrical portion (7) of the hub whool wheel hub (1, 14) . The inner rings are- ^and 
formed on which their outer circumferential surface with at least one of the inner 
raceway surfaces (IQaH. -anAn outer member (4) is arranged around the inner 
member (3, 16) . The outer member (4) is and-formed with double row outer raceway 
surfaces (4a) on its inner circumferential surface opposit e l v opposite to the inner 
raceway surfaces (10a) . Double ; doub le row rolling elements (5) are arranged 
between the inner and outer raceway surfaces (10a, 4a) of the inner member (3, 16) 
and the outer member (4) t. A^ a cage (11) fe^-freely rollably holding holds the rolling 
elements (5) . Seals ; and s e als (12) for s e aling seal an annular space between the 
inner member (3, 16) and the outer member (4) . A charact e r i zod i n that a partition 
wall (9) is integrally formed on the hub wh ee l wheel hub (1 , 14) A at its outboard side a 
fe rto clos e clos i ng a central bore of the hub wh ee l wheel hub (1 , 14). 
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